Ra (t 1/2 =5.75 years), and 226 Ra (t 1/2 =1600 years). Beginning with the GEOSECS program of the late 1960s-early 1970s, these radium isotopes have been widely applied to the study of a variety of oceanographic processes (Moore, 1972; Trier et al., 1972) . In the GEOSECS era, upper-ocean and bottom boundary layer mixing were quantified using 228 Ra (Sarmiento et al., 1976) . Coastal ocean mixing was a notable application of the radium quartet in the 1980s (Moore, 1987) .
Beginning in the mid-1990s, radium underwent a renaissance in the ocean sciences, when it was used to quantify the importance of submarine groundwater discharge (SGD) on the oceanic budget of many trace metals and nutrients (Moore, 1996; Burnett et al., 2006 and references therein; Fig. 1 ). Concurrent with this discovery was the production of a commercially available delayed coincidence counter (RaDeCC; Moore and Arnold, 1996) , which greatly simplified the measurement of the two short-lived Ra isotopes, 224 Ra and 223 Ra.
This heightened level of interest in Ra isotopes precipitated the organization of a workshop on "measurements of short-lived radium isotopes using the RaDeCC delayed coincidence system".
The scope of the workshop not limited to RaDeCC applications; other key subject areas included interpretation and modeling of radium measurements in marine systems as well as perspectives on special challenges and future applications. 
Future Directions
Radium isotopes and radon will continue to play an integral role in future submarine groundwater studies. Further applications of these isotopes (including 227 Ac) are expected to help constrain the sources and sinks of key trace elements and their isotopes (TEIs) in the upcoming GEOTRACES program: "the international study of the marine biogeochemical cycles of TEIs".
In addition to constraining the land-ocean transport of TEIs, radium, radon, and actinium may be used to quantify a wide range of GEOTRACES processes from the release of Fe and Mn in oxygen minimum zone sediments to vertical water mass mixing to lateral sediment transport in nepheloid layers. [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] having the keywords (a) "radium AND ocean" and (b) "radium AND groundwater". Many publications from 1996 onward may fall into both categories. In addition, the second search includes a number of terrestrial groundwater Ra studies; however, the sharp increase beginning in 1999 is largely due to the addition of SGD studies. Data source: Science Citation Index, Web of Science.
